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Of an Animalcule or ſmall living Creature, which is ſometimes found in 
the lroers of Sheep and other beaſts, 


'To make my obſervations on this ſubject the more intelligi- 
ble, I ſhall place them in the following order: Firſt, as to the 
ſhape and make of this animalcule ; Secondly, the part of the 
inteſtines where it is found ; Thirdly, its numbers, and the manner 
of its propagation ; and Fourthly, how theſe creatures, and other 
animalcules of a ſimilar. nature, by fixing themſelves in the liver 
and other internal parts of the body, can produce certain diſeaſes, 
and their fatal conſequences. 

Firſt, as to the ſhape and ſize of this creature, and its ſimilitude 
to other known animals; it bears a near reſemblance (in minia- 
ture) to our ſole or flounder, as appears by fg. A, which repreſents 
it of the ſize it is commonly found; this figure ſhews the back 
or prominent fide ; and fg. B, the belly, or flat ſide of it. C is one 
-of the young of the ſame ſpecies, ſhewing the back, D the belly of 
the ſame; E and F are figures of the ſame creature ſomewhat mag- 
nified, and ſhewn in the poſitions before mentioned, 

Theſe animals are not often ſeen alive, becauſe the diſeaſe they 
produce does not always ſhew itſelf by outward tokens, and the 
beaſt afflicted with them, ſometimes ſeems fat and in good health, 
and then the liver is not perhaps examined till ſometime after the 
beaſt is killed; and theſe creatures cannot endure cold, but if by 
being expoſed to it they are deprived of motion, they will revive, if 
the liver be held in a warm hand or put into warm water. Their mo- 
tion is undulating or wriggling like that of the fiſhes before men- 
tioned, their colour a yellowiſh brown, the belly quite flat, and 
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much paler coloured than the back, the ſkin rough and covered 
with prickles or points, and ſo tranſparent, that the bowels and veſ- 
ſels may plainly be ſeen on both ſides. The head (which is ſhewn 
conſiderably magnified, at letter G,) is of a pointed form, plano- 
convex, that is, rounding above and flat below, the mouth project- 
ing, open, and of an oval ſhape, nearly in faſhion like a carp. The 
eyes, which are pictured ſeparately at H and I, are very prominent, 
and ſurrounded with a cartilaginous or griſtly ring, which is ſhewn 
at K, and they are placed, as we ſee in many flat fiſhes, both on 
one fide of the back, with a diviſion between them. 

The heart is ſo near to the head, and the bowels ſo cloſely con- 
joined to the heart, that I queſtion whether there 1s any thing pro- 
perly to diſtinguiſh the head from the reſt of the body, which yet in 
moſt animals are ſeparate and diſtinct. From the heart ariſe two veſ- 
ſels ſpreading over the whole body, with a wide ſpace between them, 
extending almoſt the whole length of the back, as repreſented at 
letter L, and between theſe veſſels are many ſmaller ones, as ſhewn at 
M, which are ſo minute that no moiſture can. be diſcovered within 
them. I obſerved in the larger veſſels two ſorts of juices, namely, in 
ſome a yellowiſh brown, and ſometimes a kind of purple; in others a 
pale green, both of a glutinous or ſlimy nature, and yet flowing in 
the veſſels (even after the death of the animal,) towards the heart, if 
held up by the tail, and back again, upon the head being raiſed. 

The-excretory duct, or paſſage of the bowels, is in an unuſual 
place, being on the right ſide of the body, cloſe under the head, 
for which reaſon the inteſtines are as 1t were, crowded together in. 
an heap. There 1s a ſmall protuberance at the beginning of the 
bowels, which I take to be the liver, and between this and. the 
bowels, I find in all of thoſe animalcules which I have ex- 
amined, an innumerable quantity of oval particles, hundreds of 
which, taken together, are not equal to the ſize of a grain 
of ſand. They are of a pale red colour, and I take them to 
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be the ſpawn or eggs. Notwithſtanding my moſt diligent exami- 
nation of theſe creatures, I never could diſcover any difference of 
ſexes; and it ſeems to me moſt probable, that they are of that 
ſpecies called Hermaphrodites, or every one equally prolifick ; 
at leaſt, none has ever fallen into my hands which appeared 
plainly to be a male. The tail, though of the ſame texture with 
the reſt of the body, is much tenderer, breaking or tearing 
upon the ſlighteſt touch, 

The parts in ſeveral animals wherein I have hitherto found theſe 
creatures, are only the veſſels, tubes, and channels wherein the 
gall is formed and collected, though moſt commonly in the liver 
and here they may be ſaid to ſwarm; producing grievous ſwel- 
lings, calloſities, contorſions, and ſinuſes in the part; and cavities 
which will be often found an inch and an half in diameter. In theſe 
parts theſe noxious animalcules are found in heaps, and the places 
where they lie become hard and cartilaginous. In the ſmall gall- 
ducts they lie longitudinally, and ſometimes rolled or curled up to- 
gether; and I believe that many perſons have hereby been led 
into a miſtake reſpecting the ſhape of them, deſcribing them 
to be oblong, round worms; but in truth, however cloſely they 
may be thus rolled up, they will ſpread open again, even after they 
are dead, upon being thrown into warm. water, for then they re- 
cover their flat ſhape, but at the ſame time they become rather of a 
paler colour than they originally were. 

Theſe creatures are commonly found in great numbers, though 
in this particular they vary much, as it depends on their having 
had more or leſs time to propagate ; I have taken out of one liver, 
870 in number, beſides many fragments, and excluſive of thoſe 
which were cut in pieces or deſtroyed in opening the liver. And 
in another liver I have ſeen but ten or twelve. 


They are found in many different kinds of beaſts. I have been 
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informed by Hunters, that they have found them in Stags, wild 
Boars, and other kinds of game, both great and ſmall. I myſelf 
have ſeen them frequently in Calves, and once in a young Bul- 
lock. Sheep are infeſted by them even from the vomb of the 
parent, and Lambs of a year old and upwards, as well. as aged 
Sheep. 

As to the production and propagation of theſe animalcules, 
I conſider as idle tales, what ſome writers affert, of their being ge- 
nerated by putrefaction or decayed ſubſtances, immoderate wet 
or heats, and other equally ſenſeleſs imaginations ;; and I lay it 
down as a certain truth, that theſe, as well as all other ſmall 
living creatures, are produced from their like, by the means of 
eggs, ſeed, or ſpawn, according to the nature implanted in them: 
at their firſt creation. And it ſeems to me moſt probable, that 
theſe animals, with their eggs, find their way into the bodies of 
Sheep, (and which we may ſuppoſe to be the caſe alſo with other 
inſects and their eggs, ) in the following manner; namely, that in 
wet ſummers and autumns theſe animalculz, which are originally 
bred on the ſurface of the earth, may, with the water in which 
they live, be ſwallowed by the Sheep; and I have been confirmed 
in this opinion by converſing with Countrymen, Huntſmen, and 
Butchers, on the ſubject. But I am not of the opinion that 
aſter being ſwallowed, they do themſelves force their way 
out of the ſtomach and bowels into the gall-bladder ; I rather 
conclude; from reaſon and my own experience,* that their ſpawn: 
or eggs may, with the oily part of the chyle in the infected beaſt 


* It muſt ſeem ſtrange to us that a creature, originally bred in the water, ſhould find a. 
proper receptacle for its life and growth in the warm bowels of an animal; and yet we 
daily ſee leeches, which are alſo bred in the water, and perfectly cold themſelves, ſuck the 
warm blood of the human. ſpecies with an avidity ſcarcely to be paralleled. But, as 
Mr. Leeuwenhoek, in one gart of his works obſerves, we may wonder at theſe operations 
of nature, but admiration, and nothing more, will be the reſult of our cogitations. 
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be carried into the veſſels of the gall bladder, and there fix them- 
ſelves; forasmuch as theſe veſſels are lined with a ſlimy and te- 
nacious ſubſtance, and alſo becauſe the gall 1 1s not like the blood, 
in continual circulation, but is retained in its veſſels, or emitted, 
as the calls of the animal ceconomy require. Again, they 
are found ſwarming in the liver, where they produce tumours 
and calloſities, and cauſe the colour of it to change. And 
it ſeems to me not at all ſurprizing that theſe animalcules ſhould 
live and be nouriſhed in the juices of the gall, for every living 
creature has a ſituation and ſpecies of food peculiar to itſelf. ' 
Sea-fiſh die in freſh, and river-fiſh in ſalt water. A worm cannot 
live in the air, and a fowl expires in the earth. What wonder is 
it then that the creature of which we are treating, when intro- 
duced into the body of another animal, ſhould find its peculiar 
place of life, growth, and increaſe in the veſsels of the gall, and in 
the gall itſelf? 

In the laſt place, like as we experience; that many living crea- 
tures are found in the human body, producing diſeaſe, pain, and 
death itſelf; ſo it is my opinion, that the animalcules of which I 
have been. treating, and which are ſome times found together by 
thouſands, may produce the following. miſchievous conſequences : 

Firſt, che extraordinary diſtenſion of the parts where they 
harbour, as well by the growth and increaſe of their own bodies, 
as by the multiplication of their ſpecies or brood. 

Secondly, by their-biting or gnawing the parts they infeſt, ſo as - 
at length to break or deſtroy their texture ; and thus wholly, or in 

art, render them incapable of performing their functions. 

Thirdly, by forcing their bodies into the ſmall tubes, and veſſels 
whereby the delicate frame of thoſe tender parts is torn aſunder. 

Fourthly; by obſtructing the paſſages in the veſſels, whereby the 
circulation of the juices is prevented, and an inflammation enſues. 
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Fifthly, by devouring and conſuming the nutritive juices, 
whereby the adjaceut parts are deprived of their ſupport and 
nouriſhment. 

Sixthly, by clogging the veſſels with their excrements, their 
eggs or ſpawn, and the bodies of ſuch of the animalcules them— 
ſelves as die, whereby the motion of thoſe parts being impeded, the 
molt fatal conſequences follow. | 

There are many other ways in which theſe creatures may prove 


nox10us to animals, but thoſe which I have here enumerated may 


be ſufhcient to give an idea of the reſt. 

He, then, who can find out and practiſe a method whereby, with- 
out injury to the parts of the body were theſe vermin harbour, 
can prevent their gnawing the parts, their creeping about in the 
inteſtines, and what is worſe, their dying there; or rather, can diſ- 
cover how to expel them while alive out of the body, will in this 
reſpect bid fair to effect a cure. It is laid down as a truth, that a 
diſtemperature of the blood and juices, whether proceeding from 


an ill conſtitution thereof, or from an interruption in the circula- 
tion, can cauſe many diſeaſes and their ill conſequences : but muſt 


it therefore be deemed unreaſonable to attempt proving, that ani- 
malcules being found in the juices, or even in the more ſolid parts 
of the body, may alſo produce diſeaſes ? The firſt of theſe points is 
mere matter of theory or argument ; of the ſecond, more certain 
proofs can be brought ; conſequently, it ſeems more rational, that 
thoſe perſons, who altogether rely upon their experience, ſhould, 
in their enquiries, diligently inveſtigate the reaſons on which they 
found their opinions. 

I forbear to ſay any more on this ſubject, foraſmuch as what I 
have written is only for the improvement of medical knowledge, 
and as an incentive to the laborious enquirers after new diſcove. 
ries in ſcience, the field of which is indeed indefinite, 


ADDITION, By THE TRANSLATOR. 


IT is proper to inform the Reader, that the preceding Eſſay 
has not Mr. Leeuwenhoek for its author, but is taken from a letter 
written to him on the ſubject by G. Bidloo, a profeſſional 
Gentleman at Leyden, under date of the 21ſt March 1698, and 
publiſhed in the Dutch Edition of Mr. Leeuwenhoek's Works, 
though it does not appear in the Latin Verſion; but as the ſub- 
je is interesting, and probably this Eſſay has not before ap- 
peared in any other than the Dutch language, the Tranſlator 
thought that it might be acceptable to the Engliſh Reader. 

Since the peruſal of this Eſſay, the Tranſlator has had opportu- 
nities of converling with ſeveral judicious Gentlemen, who are 
converſant in the grazing of Sheep, from whom he has collected 
the following particulars : 

That in very wet ſeaſons, particularly towards the latter end of 
the year, a ſpecies of graſs ſprings up in the low and wet lands, 
by feeding on which the Sheep are ſuppoſed to contratt the diſ- 
temper called the Rot. That if the rains do not abound until after 
the winter froſt has been experienced, the Sheep are not then 
obnoxious to this diſeaſe, but otherwiſe, if a wet ſeaſon precedes 
the froſt; and laſtly, that Sheep infected with this diſeaſe, do for 
a time appear fat and healthy, but when the diſorder gets to a 
heighth, they fall away rapidly. 

Theſe particulars ſeem to prove, that the diſeaſe called the Rot 
in Sheep, does in fact proceed from the animal deſcribed in the 
preceding Eſſay, which being bred in the water, and adhering, with 
its eggs, to the graſs growing in watery places 1s ſwallowed by the 
Sheep. And it is probable that when the froſt precedes a wet ſea- 
ſon, the animalcules and their eggs are killed by the froſt, and con- 
ſequently the Sheep eſcape ; we may alſo conclude, that while this 
noxious animalcule is in an infant ſtate in the bowels of the Sheep, 


it may not be particularly injurious, but when it arrives at a ſize 
to prey upon the liver, firſt a ſickneſs, and waſting in the animal, 
and afterwards death muſt enſue ; and the Tranſlator has been in- 
formed by a gentleman's Gamekeeper, that he has frequently 
found Hares dead of this diſeaſe, and that upon opening them, hun- 
dreds of the animalcules were found in their livers. 

Theſe particulars the Tranſlator thought proper to notice, leav- 
ing it to thoſe who are qualified, to exerciſe their medical (kill 1 in 
the diſcovery of a remedy for this fatal diſtemper. 

The animalcule before deſcribed is called in ſome countries a 
Fluke, in others a Loop, but moſt generally a Flounder, proba- 
bly from the reſemblance it bears to the fiſh of that name. 
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